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(54) Method for setting up signaling connection in a mobile communication system 



(57) A method for setting up signaling connection 
between an RNC and an SGSN in a mobile communi- 
cation system is provided. Upon receiving a service re- 
quest for a particular MBMS service from a particular 
UE, an RNC determines whether it is necessary to set 
up new signaling connection for the particular MBMS 
service, and sets up signaling connection with an SGSN 



according to the determination result. The SGSN, if it 
desires to stop the particular MBMS service, sends a 
service stop request to the RNC over the signaling con- 
nection set for the particular MBMS service. The RNC 
then instructs at least one UE providing the particular 
MBMS service to stop the particular MBMS service in 
response to the service stop request. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates generally to a method for setting up signaling connection in a mobile commu- 
nication system, and in particular, to a method for setting up signaling connection between an RNC (Radio Network 
Controller) and an SGSN (Serving GPRS (General Packet Radio Service) Supporting Node). 

2. Description of the Related Art 



[0002] Recently, because of the development of the communication industry, a service provided by a code division 
multiple access (hereinafter referred to as "CDMA") mobile communication system is being developed to include mul- 

15 ticasting multimedia communication for transmitting voice service data and high-capacity data, such as packet data 
and circuit data. In order to support the multicasting multimedia communication, a broadcast/multicast service is re- 
quired in which one data source provides a service to a plurality of user equipments (hereinafter referred to as "UEs"). 
The broadcast/multicast service can be divided into a cell broadcast service (hereinafter referred to as "CBS"), which 
is a message-based service, and a multimedia broadcast/multicast service (hereinafter referred to as "MBMS") sup- 

20 porting multimedia data, such as real-time image and voice, still image, and text. 

[0003] The MBMS refers to a service for transmitting the same multimedia data to a plurality of UEs over a radio 
network. The UEs share one radio channel to save radio resources. The CBS refers to a service for broadcasting a 
plurality of messages to all UEs located in a particular service area. The particular service area where the CBS is 
provided can become the entire area where the CBS is provided in one cell. The MBMS, supporting both voice data 

25 and image data, requires a great number of transmission resources. Therefore, the MBMS is serviced over a broad- 
casting channel, because of the possibility that a plurality of services will be simultaneously provided in one cell. 
[0004] As described above, in a mobile communication system, signaling procedures between respective elements 
for providing the MBMS service must be proposed. Therefore, in order to provide the MBMS service, the mobile com- 
munication system should define messages for the signaling procedures between the elements and types of information 

30 included in the messages. In addition, the mobile communication system must propose a procedure for updating service 
contexts needed to provide the MBMS service, using the information, and a procedure for setting up signaling connec- 
tion by the service contexts. 

[0005] A signaling procedure proposed in the conventional mobile communication system will now be described 
herein below. 

35 [0006] Conventionally, In signaling connection is formed for an individual UE by setting up an RRC (Radio Resource 
Control) connection by the UE. If the RRC connection is released, the lu signaling connection is also released. A 
process of setting up the lu signaling connection will be described below with reference to FIG. 5. 
[0007] Referring to FIG. 5, if an event #1 originates from a UE in step 501 , an RNC 510 prepares to set up an lu 
signaling connection. Event #1 is an event in which a message to be transmitted to a core network (hereinafter referred 

40 to as "CN") 520 has arrived from a particular UE before signaling connection is set up between the UE and the CN 
520. Typically, the event #1 represents an event where a particular UE sets up RRC connection with an RNC 51 0 : and 
then transmits an RRC message of an Uplink Direct Transfer message to the RNC 510 through the RRC connection. 
If the lu signaling connection to the UE is not set up, the RNC 510 sets up the lu signaling connection, converts the 
Uplink Direct Transfer message into an RANAP (Radio Access Network Application Part) message of an Initial UE 

45 Message, and transmits the RANAP message to the CN 520. The message transmitted to the CN 520 by the RNC 
510 is comprised of control information of only one UE. 

[0008] More specifically, if the event #1 occurs in step 501 , the RNC 510 forms an Initial UE Message based on a 
message that caused the event #1. At this point, an RANAP 511 determines a signaling connection id (identifier) 
corresponding to the UE and delivers the information to an SCCP (Signaling Connection Control Part) layer 512 along 
so with the Initial UE Message (Step 502). The SCCP layer 512 forms an SCCP message called CR (Connection Request) 
in accordance with Equation 1 , and transmits the SCCP message to an SCCP layer 522 of a CN 520 (Step 503). 



CR = [LR_RNC, Initial UE Message] (1) 

[0009] The CR is a message transmitted to initially set up an SCCP connection by the SCCP layer 512 of the RNC 
510, and an LR_RNC (Local Reference RNC) constituting the CR message is a temporary identifier assigned to the 
SCCP connection by the SCCP layer 512. After the SCCP connection is set up, the SCCP layer 522 of the CN 520 



2 



NSDOCID: <EP 1363467A2_I_> 



EP 1 363 467 A2 

identifies the SCCP connection, using the LR_RNC constituting the SCCP message. Upon receiving the CR message, 
the SCCP layer 522 of the CN 520 assigns an LR_CN (Local Reference CN) by delivering an Initial UE Message 
included in a payload part of the CR message to the RANAP 521 (Step 504). The LR_CN is a temporary identifier for 
SCCP connection to be set up through the CR message. 
5 [0010] After the SCCP connection is setup, the RNC 510 identifies the SCCP connection using the LR_CN when 
transmitting an SCCP message. The RANAP 521 of the CN 520 stores an lu signaling connection id included in the 
received Initial UE Message, and delivers an RANAP message : if any, to the SCCP layer 522 (Step 505). However, if 
there is no RANAP message to send, step 505 can be omitted. The SCCP layer 522 forms an SCCP message called 
CC(Connection Confirm), using the LR_CN, and transmits the SCCP message to the RNC 510 (Step 506). 

10 

CC = [LR_CN, LR_RNC, RANAP Message] (existing only when step 505 is performed) (2) 

[001 1 ] The CC is a response message transmitted from the SCCP layer 522 that received the CR to the SCCP layer 
'5 512 that transmitted the CR, while a particular SCCP connection is set up. 

[0012] The SCCP layers 512 and 522, which newly set up the SCCP connection, exchange the CR and the CC, 

thereby recognizing the temporary identifiers LR_RNC and LR_CN assigned to SCCP connection by the other party. 

In addition, the SCCP layers 512 and 522 include the temporary identifiers in the SCCP message when exchanging 

the SCCP message using the SSCP connection. 
20 [0013] The SCCP layer 512 stores LR_CN upon receiving the CC. If a RANAP message is included in the CC, the 

SCCP layer 512 delivers the message to the RANAP 511 (Step 507). 

[0014] A state where the RNC 510 and the UE share [LR_RNC, LR_CN, lu signaling connection id] for particular 
SCCP connection through the above process is a state where lu signaling connection is set up. Thereafter, when 
desiring to transmit a RANAP message through the SCCP connection or when desiring totransmit a SCCP connection- 
's related message from a UE to the CN 520, the RNC 510 forms an SCCP message including LR_RNC and LR_CN 
stored together with the lu signaling connection id, and delivers the SCCP message to the CN 520. The CN 520 receives 
an RANAP message included in the SCCP message for a U E indicated by an lu signaling connection id corresponding 
to the LR_CN and the LR_RNC included in the received SCCP message. 

[0015] FIG. 7 illustrates a process of exchanging MBMS-related RANAP messages in a conventional method. If N 
30 UEs of UE #1 to UE #N exist in a particular RNC area, each of the UEs desires to request reception of a particular 
MBMS service. If each UE transmits a first MBMS Service Request message to an RNC, the RNC performs an RNC 
Service Context initialization process and an RNC Service Context UE list update process. In succession, the RNC 
transmits a second MBMS Service Request message and a plurality of MBMS Service Update messages to an SGSN 
(or CN), using lu signaling connections of the UE #1 to the UE #N. However, if there is no lu signaling connection, the 
35 RNC sets up new lu signaling connection for the corresponding UE, and then transmits the MBMS-related RANAP 
messages to the SGSN. 

[0016] Referring to FIG. 7, if an RNC receives a first MBMS Service Request message from a UE #1 in step 701-1 , 
it performs a necessary operation such as RNC Service Context initialization to determine whether an event #1 situation 
has occurred. That is, the RNC determines whether lu signaling connection has already been set up for the UE #1 . If 
40 the lu signaling connection has already been set up, the RNC transmits a second MBMS Service Request message 
to an SGSN, using the set lu signaling connection in step 702-1 . 

[0017] If the RNC receives a first MBMS Service Request message from the UE #N in step 701 -N, it performs a 
necessary operation such RNC Service Context UE list updating to determine whether an event #1 situation has hap- 
pened. That is, the RNC determines whether lu signaling connection has already been set up for the UE #N. If the lu 

45 signaling connection has already been set up, the RNC transmits an MBMS Service Update message to the SGSN, 
using the set lu signaling connection, in step 702-N. However, if the lu signaling connection is not set up, the RNC sets 
up lu signaling connection for the UE #N, and then transmits the MBMS Service Update message to the SGSN. Setting 
up of the lu signaling connection for the UE UN is performed by the process presented in FIG. 5. 
[0018] It will be assumed that a particular MBMS service is being provided to corresponding UEs. The SGSN must 

so notify the RNC, if the MBMS service is ended at a certain time when the MBMS service is provided. For that purpose, 
the SGSN delivers an RANAP message of an MBMS Service Stop message to all UEs. 

MBMS Service Stop = [TYPE, MBMS Identifier] (3) 

55 

[0019] The MBMS Service Stop messages are individually transmitted to the RNC through lu signaling connections 
formed for the UEs receiving the MBMS service in steps 703-1 to 703-N. In steps 704-1 to 704-N, the RNC converts 
the MBMS Service Stop message into an appropriate RRC message (e.g., Stop Indication message), and transmits 
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the RRC message to the UEs. 



Stop Indication = [TYPE, MBMS Identifier] (4) 

5 

[0020] As illustrated in FIG. 7, because signaling connections of related UEs are used to transmit MBMS-related 
RANAP messages, the same contents message such as the MBMS Service Stop message must be transmitted to all 
UEs undesirably. 

10 SUMMARY OF THE INVENTION 

[0021] It is, therefore, an object of the present invention to provide a method for setting up a signaling connection 
between an RNC and an SGSN in a mobile communication system. 

[0022] It is another object of the present invention to propose types of information included in messages used for an 
? 5 MBMS service in a mobile communication system. 

[0023] It is further another object of the present invention to provide a method for generating service contexts based 
on information included in messages used for an MBMS service in a mobile communication system. 
[0024] It is yet another object of the present invention to provide a method for updating service contexts for an MBMS 
service in a mobile communication system. 

[0025] It is still another object of the present invention to provide a method for setting up a signaling connection for 
an MBMS service according to service types in a mobile communication system. 

[0026] It is still another object of the present invention to provide a method for reducing signaling connections for an 
MBMS service in a mobile communication system. 

[0027] According to a first aspect of the present invention, there is provided a method for providing a predetermined 
MBMS (Multimedia Broadcast/Multicast Service) service to at least two cells among a plurality of cells desiring to 
receive a predetermined MBMS service among a plurality of MBMS services from an MB-SC (MBMS Source Center) 
in a system including a radio network controller (RNC) connected to a plurality of the cells, an SGSN (Serving GPRS 
(General Packet Radio Service) Supporting Node) connected to the RNC, and the MB-SC connected to the SGSN. 
The method comprises the steps of transmitting an MBMS service message with service identification information 
indicating the predetermined MBMS service from the SGSN to the RNC; and delivering the predetermined MBMS 
service message to a plurality of the cells acquired from cell information corresponding to MBMS service identification 
information received from the SGSN in an RNC service context stored in the RNC, the RNC service context including 
the MBMS service identification information indicating the MBMS services and the cell information indicating a cell list 
where the cells desiring to receive each of the MBMS services are registered. 

[0028] According to a second aspect of the present invention, there is provided a method for providing a predeter- 
mined MBMS (Multimedia Broadcast/Multicast Service) service to at least two cells among a plurality of cells desiring 
to receive the predetermined MBMS service among a plurality of MBMS services from an MB-SC (MBMS Source 
Center) in a radio network controller (RNC) connected to a plurality of the cells, an SGSN (Serving GPRS (General 
Packet Radio Service) Supporting Node) connected to the RNC, and the MB-SC connected to the SGSN. The method 
comprises the steps of transmitting an MBMS service message with service identification information indicating the 
predetermined MBMS service from the MB-SC to the SGSN; and delivering the predetermined MBMS service message 
to a plurality of RNCs acquired from RNC information corresponding to MBMS service identification information received 
from the MB-SC in an SGSN service context stored in the SGSN, the SGSN service context including the MBSM 
service identification information indicating the MBMS services and the RNC information indicating an RNC list where 
the RNCs desiring to receive each of the MBMS services are registered. 

[0029] According to a third aspect of the present invention, there is provided a method for managing a service context 
of an individual MBMS (Mullimedia Broadcast/Multicast Service) service by a radio nelwork controller (RNC) to provide 
a predetermined MBMS service among a plurality of MBMS services from an MB-SC (MBMS Source Center) to at 
least two cells among a plurality of cells in a system including a plurality of the cells where a plurality of user equipments 
(UEs) are located, the RNC connected to the cells, an SGSN (Serving GPRS (General Packet Radio Service) Sup- 
porting Node) connected to the RNC, and the MB-SC connected to the SGSN. The method comprises the steps of 
receiving a first service request message for requesting a particular MBMS service from a particular UE among a 
plurality of the UEs; upon receiving the first service request message, generating a service context corresponding to 
the particular MBMS service, and storing service-related information required to provide the particular MBMS service 
to the particular UE, in the generated service context; setting up signaling connection with the SGSN for the particular 
MBMS service, and storing connection information for the set signaling connection in the service context; and trans- 
mitting a second service request message for requesting the particular MBMS service to the SGSN based on the 
connection information. 



20 



25 



30 



35 



40 



45 



50 



3NSDOCID: <EP 1363467A2_I_> 



4 



EP 1 363 467 A2 

[0030] According to a fourth aspect of the present invention, there is provided a method for managing a service 
context of an individual MBMS (Multimedia Broadcast/Multicast Service) service by an SGSN (Serving GPRS (General 
Packet Radio Service) Supporting Node) to provide a predetermined MBMS service among a plurality of MBMS services 
from an MB-SC (MBMS Source Center) to at least two cells among a plurality of cells in a system including a plurality 

5 of the cells where a plurality of user equipments (U Es) are located, a radio network controller (RNC) connected to the 
cells, the SGSN connected to the RNC, and the MB-SC connected to the SGSN. The method comprises the steps of 
setting up signaling connection with the RNC for a particular MBMS service when a first service request message for 
requesting the particular MBMS service is received at the RNC from a particular UE among a plurality of the UEs; 
receiving a service request message for requesting the particular MBMS service from the RNC over the set signaling 

10 connection; upon receiving the service request message, generating a service context corresponding to the particular 
MBMS service and storing, in the generated service context, service-related information required to provide the par- 
ticular MBMS service to the RNC and connection information for the set signaling connection; and transmitting a service 
request message for requesting the particular MBMS service to the MB-SC. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

[0031] The above and other objects, features, and advantages of the present invention will become more apparent 
from the following detailed description when taken in conjunction with the accompanying drawings in which: 

20 FIG. 1 illustrates a structure of a CDMA mobile communication system for an MBMS service according to an 

embodiment of the present invention; 

FIG. 2 illustrates a procedure for exchanging MBMS messages according to an embodiment of the present inven- 
tion; 

FIG. 3 illustrates a format of an RNC Service Context according to an embodiment of the present invention; 
25 FIG. 4 illustrates a format of an SGSN Service Context according to an embodiment of the present invention; 

FIG. 5 illustrates a procedure for setting up signaling connection in a conventional mobile communication system; 
FIG. 6 illustrates a procedure for setting up signaling connection in a mobile communication system according to 
an embodiment of the present invention; 

FIG 7 illustrates a signaling procedure for setting up and releasing signaling connection in a conventional mobile 
30 communication system; 

FIG. 8 illustrates a signaling procedure for setting up and releasing signaling connection in a mobile communication 
system according to an embodiment of the present invention; and 

FIG. 9 is a flowchart illustrating an operation of an RNC and an SGSN according to an embodiment of the present 
invention. 

35 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0032] Preferred embodiments of the present invention will now be described in detail with reference to the annexed 
drawings. In the drawings, the same or similar elements are denoted by the same reference numerals even though 
40 they are depicted in different drawings. In the following description, a detailed description of known functions and 
configurations incorporated herein has been omitted for conciseness. 

[0033] FIG. 1 illustrates a fundamental structure of a mobile communication system to which embodiments of the 
present invention are to be applied. Specifically, FIG. 1 illustrates essential elements for providing an MBMS service 
in a CDMA mobile communication system and a relationship between the elements. 

45 [0034] Referring to FIG. 1 , UEs 1 04, 105, and 106 are terminal devices or subscribers that can receive MBMS data 
for an MBMS service from a base station (hereinafter referred to as "Node B") 102, while UEs 107 and 108 are terminal 
devices or subscribers that can receive MBMS data for an MBMS service from a Node B 103. The Node Bs 102 and 
103 are base stations that transmit MBMS service for the MBMS service to the UEs 104, 105, 106, 107, and 108. Only 
one radio channel for the MBMS service is formed between the Node B 102 and the UEs 104, 105, and 106. Also, only 

50 one radio channel for the MBMS service is formed between the Node B 103 and the UEs 107 and 108. An RNC 101 
is a radio network controller for controlling the Node Bs 102 and 103. The RNC 101 selectively transmits the MBMS 
data to a particular Node B out of the Node Bs 1 02 and 1 03, and controls a radio channel set up to provide the MBMS 
service. An SGSN 100 controls an MBMS service for each of the UEs 104. 1 05, 106, 107, and 108. Typically, the AGSN 
100 manages accounting-related data of an MBMS service for each of the UEs 104, 105, 106, 107, and 108, and 

55 selectively transmits multimedia data to a particular RNC. A transmit network 111 provides a communication path 
between an MB-SC (MBMS Source Center) 110 and the SGSN 100, and can be comprised of a GGSN (Gateway 
GPRS Supporting Node) and an external network. The MB-SC 1 1 0 is a source of MBMS data for the MBMS service, 
and controls scheduling of the MBMS data. Though not illustrated in FIG. 1, an HLR (Home Location Register) is 
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connected to the SGSN 100, and authenticates each of the UEs 104, 105, 106, 107, and 108. 

[0035] As illustrated in FIG. 1, an MBMS data stream is delivered to the UEs 104, 105, 106, 107. and 108 via the 
transit network 111 , the SGSN 100, the RNC 101 , and the Node Bs 102 and 103. Though not illustrated in FIG. 1, a 
plurality of SGSNs can exist for one MBMS service, and a plurality of RNCs can exist for each of theSGSNs. In addition, 

5 the SGSN 100 must perform selective data transmission to the RNC 101, and the RNC 101 should also perform 
selective data transmission to the Node Bs 1 02 and 1 03. For that purpose, the RNC 1 01 must store a list of Node Bs 
to which the MBMS data stream should be transmitted. In particular, the RNC 101 manages an RNC Service Context, 
and the SGSN 100 manages an SGSN Service Context. A structure for managing the contexts by the RNC 101 and 
the SGSN 100 will be described in detail with reference to FIGs. 3 and 4. In the invention, the term "context" refers to 

10 a set of control information necessary for providing a particular MBMS service. 

[0036] FIG. 2 illustrates a signaling procedure performed when a particular MBMS service is requested by a UE in 
a mobile communication system. Specifically, FIG. 2 illustrates an exchange of messages caused by the signaling 
procedure. 

[0037] Referring to FIG. 2, in step 201, a UE transmits a first MBMS Service Request message for requesting a 
is particular MBMS service to an RNC 101 via a corresponding Node B. The first MBMS Service Request message 
includes an identifier designating an MBMS service desired by the UE (hereinafter referred to as "MBMS identifier") 
and a user identifier for identifying a UE that transmitted the first MBMS Service Request message. Upon receiving 
the first MBMS Service Request message, the RNC 101 updates its RNC Service Context, and then, in step 202, 
transmits a second MBMS Service Request message for requesting the MBMS service to an SGSN 100. A detailed 
20 description of the RNC Service Context update process will be made later with reference to FIG. 3. 

[0038] Upon receiving the second MBMS Service Request message from the RNC 101 , the SGSN 100 updates its 
SGSN Service Context, and then transmits in step 203 a third MBMS Service Request message for requesting the 
MBMS service to an MB-SC 110. A detailed description of the SGSN Service Context update process will be made 
later with reference to FIG. 4. 

25 [0039] Upon receiving the third MBMS Service Request message, the MB-SC 110 adds the SGSN 100 that trans- 
mitted the third MBMS Service Request message to a list of SGSNs providing the MBMS service. Thereafter in step 
204, the MB-SC 110 transmits a third MBMS Service Response message indicating normal receipt of the third MBMS 
Service Request message to the SGSN 100. 

[0040] Upon receiving the third MBMS Service Response message, in step 205, the SGSN 1 00 transmits a second 
30 MBMS Service Response message indicating normal receipt of the second MBMS Service Request message to the 
RNC 101 . Upon receiving the second MOMS Service Response message, in step 206. the RNC 101 transmits a first 
MBMS Service Response message indicating normal receipt of the first MBMS Service Request message to the UE. 
[0041] Steps 201 to 206 represent a process of requesting a particular MBMS service by UEs and transmitting a 
corresponding response to the UEs. In this case, an MBMS identifier is used as a logical identifier for identifying the 
35 MBMS service, and the RNC 101 and the SGSN 100, interposed between the UE and the MB-SC 110, generate or 
update a context for the MBMS service, thereby preparing to perform the MBMS service. 

[0042] In step 207, if an expected start time of the MBMS service comes near, the MB-SC 1 1 0 transmits to the SGSN 
100 a third MBMS Service Notify message notifying that the MBMS service will be started in the near future. The third 
MBMS Service Notify message is for analyzing a list of UEs desiring to receive the MBMS service, i.e. : analyzing 
40 identifiers of the UEs. The third MBMS Service Notify message includes an MBMS identifier, a service start time of the 
MBMS service, and QoS (Quality of Service)-related information. 

[0043] A considerable time delay may occur between steps 206 and 207, because the steps 206 to 207 arc for 
verifying whether it is valid to provide the particular MBMS service, and step 207 and its succeeding steps are for 
providing the particular MBMS service. That is, the steps 201 to 206 can be performed long before the particular MBMS 
45 service will be provided, as the corresponding steps are for presenting a schedule of the particular MBMS service to 
UEs and determining how many UEs will receive the particular MBMS service, thereby determining whether to provide 
the corresponding MBMS service. 

[0044] Upon receiving the third MBMS Service Notify message, the SGSN 1 00 sets up a transmission path for pro- 
viding the MBMS service over the transit network 111, and updates the SGSN Service Context based on the QoS- 

50 related information. In step 208, the SGSN 100 transmits to the RNC 101 a second MBMS Service Notify message 
notifying that the MBMS service will be started in the near future. The second MBMS Service Notify message is for 
analyzing a list of UEs desiring to receive the MBMS service. The second MBMS Service Notify message includes an 
MBMS identifier, a service start time, and QoS-related information. Upon receiving the second MBMS Service Notify 
message, the RNC 101 determines identifiers of UEs existing in its RNC Service Context and a cell to which the UEs 

55 belong, and then transmits, in step 209, a first MBMS Service Notify message notifying that the MBMS service will be 
started in the near future, to the UEs via the Node Bs 102 and 103. The first MBMS Service Notify message includes 
an MBMS identifier, a service start time, and QoS-related information. 

[0045] Upon receiving the first MBMS Service Notify message, each of the UEs determines whether to actually 
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receive the MBMS service. If the UE desires to receive the MBMS service, it stores the received QoS-related informa- 
tion, and then, in step 210, transmits a first MBMS Notify Response message to the RNC 101 via the Node Bs 102 
and 103. The first MBMS Notify Response message includes an MBMS identifier and a UE identifier. Upon receiving 
the first MBMS Notify Response message, the RNC 1 01 updates its RNC Service Context by adding thereto UE iden- 
5 tifiers of UEs that transmitted the first MBMS Notify Response message and identifiers of cells (or Node Bs) to which 
the UEs belong. In step 211 , the RNC 101 transmits to the SGSN 100 a second MBMS Notify Response message 
notifying normal receipt of the second MBMS Service Notify message. The second MBMS Notify Response message 
includes an MBMS identifier and a UE identifier. 

[0046] It was assumed in step 210 that the RNC 101 received the first MBMS Notify Response message from one 
10 UE. However, the RNC 101 can also receive the first MBMS Notify Response messages from a plurality of UEs. In this 
case, the RNC 101 updates the RNC Service Context by adding thereto UE identifiers of the UEs and cell identifiers 
of the cells to which the UEs belong. 

[0047] Upon receiving the second MBMS Notify Response message, the SGSN 100 updates its SGSN Service 
Context by adding thereto UE identifiers and RNC identifiers included in the second MBMS Notify Response message. 

is in step 212, the SGSN 1 00 transmits to the RNC 101 an MBMS RAB Assignment Request message for setting up a 
transmission path, or a radio access bearer (hereinafter referred to as "RAB"), for transmitting a data stream for the 
MBMS service to the RNC 101 that transmitted the second MBMS Notify Response message. The MBMS RAB As- 
signment Request message includes an MBMS identifier, QoS information , and lu transport bearer-related information. 
The lu transport bearer-related information can include an IP (Internet Protocol) address of the SGSN 1 00 transmitting 

20 a message, and TEID (Tunnel Endpoint ID) corresponding to the MBMS service. Upon receiving the MBMS RAB 
Assignment Request message, the RNC 101 determines a cell and a UE included in its RNC Service Context, and 
prepares to set up a radio link to the cell, or Node B, according to the received QoS information . In step 213, the RNC 
101 transmits to the Node B 102 or 103 an MBMS Radio Link Setup Request message for requesting setup of the 
radio link for transmitting a data stream for the MBMS service. The MBMS Radio Link Setup Request message can 

25 include channelization code information of a radio channel for transmitting a data stream for the MBMSservice : scram- 
bling code information, a slot format number, and channel coding information. Upon receiving the MBMS Radio Link 
Setup Request message, the Node B 102 or 103 sets up radio channels to the UEs, using the channelization code 
information and scrambling code information included in the MBMS Radio Link Setup Request message. In step 214, 
the Node B 1 02 or 1 04 transmits an MBMS Radio Link Setup Response message indicating setup of radio links, to the 

30 RNC 101. 

[0048] Upon receiving the MBMS Radio Link Setup Response message, the RNC 101 transmits in step 215 an 
MBMS Radio Bearer Setup message for requesting setup of radio bearers, to the UEs located in a cell belonging to 
the Node B 102 or 103 that transmitted the MBMS Radio Link Setup Response message. The MBMS Radio Bearer 
Setup Response message can include physical channel-related information such as channelization code information 
35 of a radio channel over which the MBMS data is to be transmitted, and scrambling code information. In addition, the 
MBMS Radio Bearer Setup Response message can include transport channel-related information (or transport format- 
related information) and radio barer-related information (or upper layer-related information). 

[0049] Upon receiving the MBMS Radio Bearer Setup message, each of the UEs forms a radio bearer, a transport 
channel and a physical channel, using the information included in the received MBMS Radio Bearer Setup message. 

40 in step 216, the UE transmits to the RNC 1 01 an MBMS Radio Bearer Setup Complete message indicating completed 
setup of the radio bearer. The MBMS Radio Bearer Setup Complete message includes an MBMS identifier and a UB 
identifier. Upon receiving the MBMS Radio Bearer Setup Complete message, the RNC 101 updates its RNC Service 
Context by adding thereto a UE identifier of the UE that transmitted the MBMS Radio Bearer Setup Complete message, 
and then transmits in step 21 7 an MBMS RAB Assignment Response message indicating completed setup of a trans- 

45 mission path for the MBMS service, to the SGSN 100. The MBMS RAB Assignment Response message can include 
an MBMS identifier and a UE identifier of the UE. In addition, the MBMS RAB Assignment Response message can 
include an IP address of the RNC 101 and TEID assigned to the MBMS service. 

[0050] Upon receiving the MBMS RAB Assignment Response message, the SGSN 100 updates its SGSN Service 
Context by adding thereto UE identifiers included in the MBMS RAB Assignment Response message. In step 21 8, the 
50 SGSN 100 transmits to the MB-SC 110 a third MBMS Notify Response message indicating completed preparation for 
receiving the MBMS service. The third MBMS Notify Response message can include an MBMS identifier. If the MB-SC 
1 1 0 receives the third MBMS Notify Response message through the steps stated above, a data stream for the particular 
MBMS service is provided between the MB-SC 110 and the UEs in step 219. 

[0051] The entire signaling procedure for a particular MBMS service and messages therefor have been defined. 
55 However, information that must be included in the messages and a process of setting up signaling connection between 
the RNC 101 and the SGSN 100 must be discussed in more detail. Therefore, in the following description, reference 
will be made of types of information that must be included in the messages illustrated in FIG. 2, a process of generating 
and updating service contexts by the RNC 101 and the SGSN 100 using the information, and a method for setting up 
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signaling connection between the RNC 1 01 and the SGSN 1 00. 



1 . RNC Service Context Generation and Updating 
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[0052] FIG. 3 illustrates a format of an RNC Service Context for a particular MBMS service, managed by the RNC 
1 01 according to an embodiment of the present invention. A process of generating and updating each item of the RNC 
Service Context by the RNC 1 01 will according to the present invention will now be described with reference to FIG. 3. 
[0053] The RNC 101 first determines whether it will generate or update each item of an RNC Service Context, based 
on a first MBMS Service Request message received from a particular UE. For example, the RNC 101 determines 
whether it will generate or update the RNC Service Context, according to presence/absence of an RNC Service Context 
having the same MBMS identifieras an MBMS identifier included in the first MBMS Service Request message received 
from the particular UE. 

[0054] The first MBMS Service Request message has a format of [TYPE, MBMS Identifier, UE Identifier, Cell Iden- 
tifier], and includes information shown in Table 1 below, 

TABLE 1 



Information Type 


Description 


TYPE 


Value indicating a type of a corresponding message 


MBMS Identifier 


Identifier of an MBMS service desired by a corresponding UE 


UE Identifier 


Identifier of a corresponding UE 


Cell Identifier 


Identifier of a cell where a corresponding UE is located 
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30 



35 



40 



45 



[0055] In Table 1 , "corresponding message" means the first MBMS Service Request message, and "corresponding 
UE" means a UE that transmitted the first MBMS Service Request message. The UE Identifier and the Cell Identifier 
in Table 1 can be written in the first MBMS Service Request message or can be recognized by the RNC 101 in a 
process of receiving the first MBMS Service Request message. 

[0056] Referring to FIG. 3, first, the RNC 101 receives a first MBMS Service Request message from the particular 
UE, and generates a new RNC Service Context if there is no RNC Service Context 310 having the same MBMS 
identifier as an MBMS identifier included in the first MBMS Service Request message. If the RNC 101 is required to 
generate a new RNC Service Context 31 0 based on the first MBMS Service Request message, it performs initialization 
on the new RNC Service Context 310. More specifically, the RNC 101 stores an MBMS identifier included in the first 
MBMS Service Request message in an item 310-1 , and stores a Cell identifier a UE identifier in an item 313. 
[0057] Second, the RNC 1 01 receives a first MBMS Service Request message from the particular UE, and updates 
an existing RNC Service Context 310 if there is the RNC Service Context 310 having the same MBMS identifier as an 
MBMS identifier included in the first MBMS Service Request message. More specifically, the RNC 101 updates a UE 
list of the RNC Service Context 310 having the same identifier as the MBMS identifier included in the first MBMS 
Service Request message. That is, for updating of the UE list, the RNC 101 performs an RNC Service Context initial- 
ization process by storing a UE identifier and a cell identifier included in the first MBMS Service Request message in 
the item 313. After the RNC Service Context initialization process, the RNC 101 transmits a second MBMS Service 
Request message to an SGSN 100 (Step 202 of FIG. 2). At this point, the RNC 101 performs an lu signaling connection 
updating process on the RNC Service Context 31 0 to newly set up lu signaling connection. That is, the RNC 1 01 stores 
LR_RNC, LR_CN and an lu signaling connection id in an item 312. A detailed description of the lu signaling connection 
setup process will be made later with reference to FIG. 6. 

[0058] The second MBMS Service Request message transmitted to the SGSN by the RNC 101 has a format of 
[TYPE. MBMS Identifier, UE Identifier, RNC Identifier, lu signaling connection_MBMS id], and includes information 
shown in Table 2 below. 
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TABLE 2 



Information Type 


Description 


TYPE 


Value indicating a type of a corresponding message 


MBMS Identifier 


Identifier of an MBMS service desired by an RNC 


UE Identifier 


Identifier of a corresponding UE 


RNC Identifier 


Identifier of an RNC that transmitted a corresponding message 
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TABLE 2 (continued) 



Information Type 


Description 


In signaling connection_MBMS id 


Identifier assigned to lu signaling connection (In signaling connectionJVIBMS) 
between an RNC and an SGSN, formed per MBMS service 
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[0059] In Table 2 , "corresponding message" means the second MBMS Service Request message, and "correspond- 
ing UE" means a UE that requested a particular MBMS service by the second MBMS Service Request message. In 
Table 2, the UE Identifier is identical to the UE Identifier included in theiirst MBMS Service Request message, and the 
RNC Identifier can be written in the second MBMS Service Request message or can be recognized by the SGSN 1 00 
in a process of receiving the second MBMS Service Request message. A detailed description of a method for assigning 
the lu signaling connection_MBMS id and use of the lu signaling connection JvlBMS id will be made later with reference 
to FIG. 6. - - - 

[0060] After performing the UE list update process on the RNC Service Context 310, the RNC 101 can transmit an 
MBMS Service Update message. In this case, the RNC 101 can use the previously formed lu signaling connection, 
and does not update the RNC Service Context 310 in a process of transmitting the MBMS Service Update message. 
[0061] The MBMS Service Update message has a format of [TYPE, MBMS Identifier, UE Identifier(s), RNC Identifier], 
and includes information shown in Table 3 below. 

TABLE 3 



Information Type 


Description 


TYPE 


Value indicating a type of a corresponding message 


MBMS Identifier 


Identifier of an MBMS service desired by an RNC 


UE Identifier(s) 


Identifier for identifying a corresponding UE 


RNC Identifier 


Identifier for identifying a corresponding RNC 



[0062] In Table 3, "corresponding message" means the MBMS Service Update message, and "corresponding UE" 
means a UE corresponding to a UE identifier of the first MBMS Service Request message. In addition, "corresponding 
RNC" means an RNC transmitting the MBMS Service Update message. The RNC Identifier can be written in the MBMS 
Service Update message or can be recognized by the SGSN 1 00 in a process of receiving the MBMS Service Update 
message. The MBMS Service Update message can include a plurality of UE identifiers. For example, if it is provided 
that the MBMS Service Update message can be transmitted after a plurality of first MBMS Service Request messages 
are received, the UE identifiers may become a list of UEs that transmitted the first MBMS Service Request messages. 
Although transmission of the MBMS Service Update message is not illustrated in FIG. 2, the RNC 101 can transmit 
the MBMS Service Update message to the SGSN 1 00 in a situation described in conjunction with the present invention. 
[0063] If a second MBMS Service Response message is received from the SGSN 100 in response to the second 
MBMS Service Request message, the RNC 101 performs an operation of searching an MBMS service identifier (here- 
inafter referred to as "MBMS identifier" for short) (Step 205 of FIG. 2). That is, the RNC 101 determines whether there 
is an item corresponding to the MBMS identifier of the second MBMS Service Response message, among the items 
310-1 of the RNC Service Contexts 31 0 managed by the RNC 101 

[0064] The second MBMS Service Response message transmitted to the RNC 101 by the SGSN 100 has a format 
of [TYPE, MBMS Identifier, UE Identif ier(s)], and includes information shown in Table 4 below. 

TABLE 4 



Information Type 


Description 


TYPE 


Value indicating a type of a corresponding message 


MBMS Identifier 


Identifier of an MBMS service related to a corresponding message 


UE Identifier(s) 


Identifiers of UEs that can receive a corresponding MBMS service 



55 



[0065] In Table 4, "corresponding message" means the second MBMS Service Response message, and "corre- 
sponding MBMS service" means an MBMS service related to the second MBMS Service Response message. 
[0066] The SGSN 100 can determine whether UEs included in the second MOMS Service Request message and 
the MBMS Service Update message are subscribers capable of receiving the corresponding MBMS service, through 
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message exchange with an HLR. Further, the SGSN 100 can include a list of UEs having a right to receive the corre- 
sponding MBMS service through the determination process, in the second MBMS Service Response message. If the 
determination process is not performed, the UE identifiers are not included in the second MBMS Service Response 
message. 

[0067] The RNC 101 , which selected an appropriate RNC Service Context 310 through the MBMS identifier search 
process, performs secondary UE list updating on the selected RNC Service Context 31 0. That is, the RNC 1 01 repre- 
sents, by "Authenticated," the UE identifiers stored in the item 313 among UE identifiers included in the second MBMS 
Service Response message. However the RNC 101 represents, by "Authentication failed," the UE identifiers, which 
are stored in the item 313 but not included in the second MBMS Service Response message. 

[0068] After performing the secondary UE list updating on the RNC Service Context 310, the RNC 101 transmits a 
first MBMS Service Response message having aformat of [TYPE, MBMS identifier, UE Identifier, Authentication Result] 
illustrated in Table 5 to the UEs included in the item 313 (Step 206 of FIG. 2). 



TABLES 5 
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Information Type 


Description 


TYPE 


Value indicating a type of a corresponding message 


MBMS Identifier 


Identifier of an MBMS service related to a corresponding message 


UE Identifier 


Identifier of a UE scheduled to receive a corresponding message 


Authentication Result 


Same value as "Authenticated" or "Authentication failed" 



[0069] In Table 5, "corresponding message" means the first MBMS Service Response message, and the UE identifier 
can be written in the first MBMS Service Response message so that the UE can recognize the UE Identifier when 
receiving the first MBMS Service Response message. 

[0070] Upon receiving a second MBMS Service Notify message from the SGSN 1 00, the RNC 1 01 transmits a first 
MBMS Service Notify message to the UEs (Steps 208 and 209 of FIG. 2). 

[0071] The second MBMS Service Notify message that the RNC 101 receives from the SGSN 100 has a format of 
[TYPE, MBMS Identifier], and includes information shown in Table 6 below. 

TABLE 6 



Information Type 


Description 


TYPE 


Value indicating a type of a corresponding message 


MBMS Identifier 


Identifier of an MBMS service related to a corresponding message 



[0072] 
[0073] 



In Table 6, "corresponding message" means the second MBMS Service Notify message, 
Upon receiving the second MBMS Service Notify message illustrated in Table 6, the RNC 101 searches an 
RNC Service Context 310 corresponding to an MBMS identifier included in the received second MBMS Service Notify 
message, and transmits the first MBMS Service Notify message to UEs represented by "Authenticated" in the item 
313 of the searched RNC Service Context 310. Here, the first MBMS Service Notify message has a format of [TYPE, 
MBMS Identifier], and includes information illustrated in Table 7. 



45 
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TABLE 7 



Information Type 


Description 


TYPE 


Value indicating a type of a corresponding message 


MBMS Identifier 


Identifier of an MBMS service related to a corresponding message 



[0074] In Table 7, "corresponding message" means the first MBMS Service Notify message. 
[0075] The RNC 101 receives a first MBMS Notify Response message from the UE in response to the first MBMS 
Service Notify message illustrated in Table 7 (Step 21 0 of FIG. 2). The first MBMS Notify Response message received 
from the UE has a format of [TYPE, MBMS Identifier, UE Identifier], and includes information illustrated in Table 8. 
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TABLES 8 



Information Type 


Description 


TYPE 


Value indicating a type of a corresponding message 


MBMS Identifier 


Identifier of an MBMS service related to a corresponding message 


UE Identifier 


Identifier of a UE that transmitted a corresponding message 



[0076] In Table 8, "corresponding message" means the first MBMS Notify Response message. 
[0077] Upon receiving the first MBMS Notify Response message illustrated in Table 8, the RNC 101 searches an 
RNC Service Context corresponding to an MBMS identifier included in the first MBMS Notify Response message : and 
performs a UE list updating operation on the searched RNC Service Context. After completing the UE list updating 
operation, the RNC 101 transmits a second MBMS Notify Response message to the SGSN 100 (Step 211 of FIG. 2). 
At this point, the second MBMS Notify Response message is transmitted using information stored in the item 312. The 
second MBMS Notify Response message has a format of [TYPE, MBMS Identifier, UE Identifier(s), RNC Identifier], 
and includes information illustrated in Table 9 below. 



TABLE 9 



Information Type 


Description 


TYPE 


Value indicating a type of a corresponding message 


MBMS Identifier 


Identifier of an MBMS service desired by an RNC 


UE Identifier(s) 


Identifier of a UE capable of receiving a corresponding MBMS service 


RNC Identifier 


Identifier of a corresponding RNC 



[0078] In Table 9, "corresponding message" means the second MBMS Notify Response message, and UE Identifier 
(s) may include a plurality of UE identifiers corresponding to a plurality of UEs. For example, if it is provided that a 
30 plurality of second MBMS Notify Response messages can be transmitted after a plurality of first MBMS Notify Response 
messages are received, the UE identifiers may become a list of UEs that transmitted the first MBMS Notify Response 
messages. 

[0079] The RNC 101 receives an MBMS RAB Assignment Request message from the SGSN 100 in response to the 
second MBMS Notify Response message (Step 212 of FIG. 2). The MBMS RAB Assignment Request message has 
35 a format of [TYPE, MBMS Identifier, RAB info, SGSN IP Address, TEID] : and includes information shown in Table 10 
below. 



TABLE 10 



Information Type 


Description 


TYPE 


Value indicating a type of a corresponding message 


MBMS Identifier 


Identifier of an MBMS service desired by an RNC 


RAB info 


Information on a bearer for an RAN scheduled to transmit a corresponding MBMS service 


SGSN IP Address 


IP address of an SGSN, to be used over an SGSN and an RNC 


TEID 


TEID to be used over an SGSN and an RNC 



[0080] In Table 10, "corresponding message" means the MBMS RAB Assignment Request message, and "RAN" 
means a radio access network. Meanwhile, "RAB info" is well disclosed in 3GPP TS 25.413 Technical Specification 
Group Radio Access Network; UTRAN lu interface RANAP signaling (UMTS Spec). In addition, "SGSN IP Address" 
means an IP address of an SGSN, to be used when the RAB is transmitted over lu (SGSN and RNC), and "TEID" 
means TEID to be used when the RAB is transmitted over the lu. The RNC recognizes packets having a TEID value 
included in a GTP-U header thereof as MBMS data. Details of SGSN IP Address and TEID are well disclosed in 3GPP 
TS 29.060. 

[0081] Upon receiving the MBMS RAB Assignment Request message, the RNC 101 performs an RNC Service Con- 
text lu transport bearer info updating operation, an RNC Service Context RAB/RB info updating operation, an RNC 
Service Context TrCH/PhyCH info updating operation, and an RNC Service Context iub signaling/transport bearer info 
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updating operation. 

[0082] For the RNC Service Context lu transport bearer info updating : the RNC 1 01 stores SGSN IP address and 
TEID acquired from the MBMS RAB Assignment Request message in item 311 . 

[0083] The RNC 1 01 determines RB info, TrCH/PhyCH info, and lub signaling/transport bearer info, using the MBMS 
RAB Assignment Request message. The RB info is information on a radio bearer to be used for MBMS data transmis- 
sion, and can include RLC and PDCP-related information. The TrCH/PhyCH info is information on a radio channel to 
be used for MBMS data transmission, and can include channelization code information and transport format information. 
Details of the RB info and the TrCH/PhyCH info are well disclosed in 3GPP TS 25.331. The lub signaling/transport 
bearer info means information on a bearer of lub (between Node B and RNC) to be used for MBMS data transmission, 
and can include AAL2 (ATM Adaptation Layer type 2) connection identifier information. Details of the lub signaling/ 
transport bearer info are well disclosed in 3GPP TS 25.433. The TrCH/PhyCH info and the lub signaling/transport 
bearer info are determined according to cells stored in the item 313. 

[0084] The RNC 101 updates the determined RB info, TrCH/PhyCH info and lub signaling/transport bearer info in 
the RNC Service Context illustrated in FIG. 3. That is, the RNC 101 stores the RAB info of the MBMS RAB Assignment 
Request message and the determined RB info in an item 314 (RNC Service Context RAB/RB info updating). The RNC 
101 stores the determined TrCH/PhyCH info in items315-1 to315-N (RNC Service Context TrCH/PhyCH info updating). 
The RNC 101 stores the determined lub signaling/transport bearer info in items 316-1 to316-N (RNC Service Context 
lub signalingAransport bearer info updating). 

[0085] After completing the updating processes stated above, the RNC 101 transmits an MBMS Radio Link Setup 
Request message to the cells stored in the item 313 (Step 213 of FIG. 2). The MBMS Radio Link Setup Request 
message has a format of [TYPE, MBMS Identifier, Cell Identifier, TrCH/PhyCH into], and includes information illustrated 
in Table 11. 



TABLE 11 



Information Type 


Description 


TYPE 


Value indicating a type of a corresponding message 


MBMS Identifier 


Identifier of an MBMS service desired by a corresponding Node B 


Cell Identifier 


Identifier of a Node B scheduled to transmit a corresponding MBMS service 


TrCH/ThyCH info 


TrCH/PhyCH info stored in association with a corresponding Node B 



[0086] In Table 11, "corresponding message" means the MBMS Radio Link Setup Request message, and "corre- 
sponding Node B" means a Node B scheduled to transmit the MBMS Radio Link Setup Request message. For example, 
when it is desired to transmit the MBMS Radio Link Setup Request message to a cell_N (or a Node B #N), the TrCH/ 
PhyCH info is information stored in the item 31 5-N. 

[0087] Thereafter, the RNC 101 receives an MBMS Radio Link Setup Response message from a particular cell (or 
Node B) that transmitted the MBMS Radio Link Setup Request message (Step 214 of FIG. 2). In reply, the RNC 101 
transmits an MBMS Radio Bearer Setup message to UEs located in cells (or Node Bs) stored in a Cell list 313 (Step 
215 of FIG. 2). The MBMS Radio Bearer Setup message has a format of [TYPE, MBMS Identifier, UE Identifier, RAB/ 
RB info, TrCH/PhyCH info], and includes information shown in Table 12. 



TABLE 12 



Information Type 


Description 


TYPE 


Value indicating a type of a corresponding message 


MBMS Identifier 


Identifier of an MBMS service desired by a corresponding UE 


UE Identifier 


Identifier of a UE scheduled to transmit a corresponding message 


RAB/RB info 


RAB/RB info stored in association with a corresponding Node 


TrCH/PhyCH info 


TrCH/PhyCH info stored in association with a corresponding Node B 



[0088] In Table 12, "corresponding message means the MBMS Radio Bearer Setup message. If UEs scheduled to 
55 receive the MBMS Radio Bearer Setup message are located in a cell_N (or a Node B #N), the TrCH/PhyCH info is 
identical to the information stored in the item 315-N, and the RAB/RB info is identical to the information stored in the 
item 314. 

[0089] The RNC 101 receives an MBMS Radio Bearer Setup Complete message from the UEs in response to the 
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MBMS Radio Bearer Setup message (Step 216 of FIG. 2). Upon receiving the MBMS Radio Bearer Setup Complete 
message the RNC 101 performs a process of updating a UE list of its RNC Service Context, and transmits an MBMS 
RAB Assignment Response message to the SGSN 100 (Step 217 of FIG. 2). The MBMS RAB Assignment Response 
message has a format of [TYPE, MBMS Identifier. UE Identifier(s), RNC IP Address, TEID], and includes information 
illustrated in Table 13. 

TABLE 13 



55 



Information Type 


Description 


TYPE 


Value indicating a type of a corresponding message 


MBMS Identifier 


Identifier of a desired MBMS service 


UE Identifier(s) 


Identifier of UEs desiring to receive a corresponding MBMS service service 


RNC IP Address 


IP address of an RNC, to be used over an SGSN and an RNC 


TEID 


TEID to be used over an SGSN and an RNC 



[0090] in Table 1 3, "corresponding message" means the MBMS RAB Assignment Response message, and UE iden- 
tifiers corresponding to a plurality of UEs can be recorded in UE Identifier(s). For example, if it is provided that a plurality 
of MBMS RAB Assignment Response messages can be transmitted after a plurality of MBMS Radio Bearer Setup 
Complete messages are received, the UE identifiers may become a list of UEs that transmitted the MBMS Radio Bearer 
Setup Complete messages. 

[0091] The RNC 101 determines TEID to be used for a corresponding MBMS service before transmitting the MBMS 
RAB Assignment Response messages, and includes the corresponding information in the MBMS Radio Bearer Setup 
Complete messages. The TEID can be differently set when it is transmitted from the RNC 101 to the SGSN 100 or 
when it is transmitted from the SGSN 100 to the RNC 101. Therefor TEID transmitted through the MBMS RAB 
Assignment Response message can be different from TEID transmitted through the MBMS RAB Assignment Request 
message. In addition, the RNC 101 performs an operation of updating lu transport bearer info of the RNC Service 
Context before transmitting the MBMS RAB Assignment Response message. 

[0092] In the above-stated embodiment of the present invention, a detailed description has been made of an RNC 
operation related to generation and updating of an RNC Service Context. 

2. SGSN Service Context Generation and Updating 

[0093] FIG. 4 illustrates a format of an SGSN Service Context for a particular MBMS service, managed by an SGSN 
1 00 according to an embodiment of the present invention. A process of generating and updating each item of the SGSN 
Service Context by the SGSN 1 00 according to the present invention will now be described with reference to FIG. 4. 
[0094] The SGSN 100 first determines whether it will generate or update each item of an SGSN Service Context, 
based on a second MBMS Service Request message received from an RNC 101 . For example, the SGSN 100 deter- 
mines whether it will generate or update the SGSN Service Context, according to presence/absence of an SGSN 
Service Context having the same M BMS identifier as an MBMS identifier included in the second MBMS Service Request 
message received from the RNC 1 01 . The second MBMS Service Request message has the same format and infor- 
mation as those illustrated in Table 2. 

[0095] In FIG. 4, first, the SGSN 1 00 receives a second MBMS Service Request message from the RNC 101 , and 
generates a new SGSN Service Context if there is no SGSN Service Context 410 having the same MBMS identifier 
as an MBMS identifier included in the second MBMS Service Request message. If the SGSN 1 00 is required to generate 
a new SGSN Service Context 410 based on the second MBMS Service Request message, it performs initialization on 
the new RNC Service Context 410. More specifically, the SGSN 1 00 stores an MBMS identifier included in the second 
MBMS Service Request message in an item 411 , and stores an RNC identifier and a UE identifier in an item 413. 
[0096] Second, the SGSN 1 00 receives a second MBMS Service Request message from the RNC 1 01 , and updates 
an existing SGSN Service Context 41 0 if there exists the SGSN Service Context 41 0 having the same MBMS identifier 
as an MBMS identifier included in the second MBMS Service Request message. More specifically, if there is an SGSN 
Service Context 410 having the same MBMS identifier as an MBMS identifier included in the second MBMS Service 
Request message, the SGSN 100 updates lu signaling connection information of the SGSN Service Context 410 in 
order to newly set up lu signaling connection. That is, the SGSN 100 stores LR.RNC, LR_CN, and lu signaling con- 
nection id JvlBMS in items 415-1 to 41 5-N of FIG. 4. The reference numeral 41 5-N indicates that the process of updating 
lu signaling connection information of the SGSN Service Context 41 0 was initiated by the first MBMS Service Request 
message transmitted by an RNC #N. 
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[0097] Upon receiving an MBMS Service Update message from the RNC 101 , the SGSN 100 performs an "SGSN 
Serv.ce Context UE list updating" operation to update a UE list of the SGSN Service Context 41 10 TnatTs in ord! to 
update the UE list, the SGSN 100 performs an SGSN Service Context initialization process oy sto Jn a UE identifilr 
and an RNC identifier included in the MBMS Service Update message in the item 413 of the SGSN Service Con J£ 
rZT^ P ? th6 ^ SN SS,ViCe COntSXt inrtiafeati °" P^ess, the SGSN 1 00 transmits a third MBMS Servfce 

oeZ Ta^r^ r° ^ 8 tranSit n6tW0rk 111 (St6p 20 ° f RG - 2 > At this P° int . ««» SGSN 100 aso 
wTSSI ■ f Serv| ce C 0ntext transit N/w jnfo updatjng . operatjon {o store transjt 

M nZ * in, ° rmati0n and '° 9iCal id6ntifier inf ° rmati0n related t0 the ne * N ° d * Bin the 

[0098] The third MBMS Service Request message has a format of [TYPE, MBMS Identifier UE Identifier SGSN 
Identifier], and includes information illustrated in Table 1 4 below. ™»noner, ut laentmer, SGSN 

TABLE 14 



Information Type 


Description 


TYPE 


Value indicating a type of a corresponding message 


MBMS Identifier 


Identifier of an MBMS service desired by an SGSN 


UE Identifier 


Identifier of a corresponding UE 


SGSN Identifier 


Identifier of a corresponding SGSN 



UE me a I ■ ? p C ° rreSP ° ndln9 messa 9 e means the MBMS Service Request message, and "corresponding 
UE means a UE correspond.ng to a UE identifier of the firet MBMS Service Request message The UE identifier is 
transmitted along with the third MBMS Service Request message only when the MB-SC 110 must know at. UE 
SeTc'e 1 CTmeTagf ^ ^ ^ SGSN " «*» »o an SGSN transmitting the MBmI 

MBMS siTJ unn I 00 dStermineS Wh6lher UEs included in the second MBMS Service Request message and the 
c! ZZ P ? .T eSS89e SUbSGriberS ca P ab,e of receivi "9 the corresponding MBMS service. The SGSN 
100 can detenmme whether the UEs are subscribers capable of receiving the corresponding MBMS service through 

#2 ooefa^n i^t 96 T °~' ^ SGSN 1 °° Perf 0rmS a " ' SGSN Se " ice ^ntext UE list update type 

#2 operation. If ,t .s determined that the UEs are available subscribers capable of receiving the correspondino MBMS 

r? SN !rr c u e contoxt ue ,ist upda,e #2, ° perati ° n «-2 £ iseks siss 

221 n?? ; tem ' 13 H0W6Ver ' " 1 iS determined that the UEs are not availab.e subscribers, the 'SGSN ServTe 

roioi, 1 UPd f tyPe #2 ° Perati0n rePreS6ntS thS subscriber * ^ 'Authentication failed' in the item 413 

MRMS Server' 1,09 ' SGSN UE ** Update #2 ' °P erati ° n - the SQ SN 1 00 receives a third 

H ??^°fJ Res P° nsemessa 9e from the MB-SC 110 via the transit network 111 (Step 204 of FIG 2) Upon receivlna 
the third MBMS Service Response message, the SGSN 1 00 performs MBMS identifier search. The MBMS identifier 

^".n^^BSr^^ there is any item havins the same mbms identifier - - ^ 2S£ 

by ihe Igsn 100 meSSa " ^ 411 ° f the SGSN SerVice Context mana 9 ed 

[0102] The third MBMS Service Response message has a format of [TYPE, MBMS Identifier, SGSN Identified and 
includes information illustrated in Table 15 below. "aeniirierj, and 



TABLE 15 



Information Type 


Description 


TYPE 


Value indicating a type of a corresponding message 


MBMS Identifier 


Identifier of an MBMS service desired by a corresponding SGSN 


SGSN Identifier 


Identifier of a corresponding SGSN 



fn!n!l !l Tab '! 1 ?! " corres P° ndin 9 message" refers to the third MBMS Service Response message 
[0104] When the MBMS identifier search is completed, the SGSN 1 00 transmits a second MBMS Service Response 
message 0 r^Cs 101 included in the item 413 (Step 205 o, FIG. 2). The second MBMS Service Response message 
^JT/hT T?. mf0 u rmati0n as those il,ustrated in Table 4. The SGSN 1 00 can transmit UE identifiers repre- 
rninc? b V Auther, t'cated- ,n the item 413 along with the second MBMS Service Response message 

mn P H° n t reCeiving DK a * hird MBMS Se ™ ce Notify message from the MB-SC 110 via the transit network 111 the 
SGSN 100 determ.nes RNCs 101 including UEs represented by 'Authenticated" in the item 413 of the SGSN Service 
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Context. Thereafter, the SGSN 100 transmits a second MBMS Service Notify message to the determined RNCs 101 
(Step 208 of FIG. 2). The second MBMS Service Notify message has the same format and information as those illus- 
trated in Table 6, and the third MBMS Service Notify message has a format and information illustrated in Table 1 6 below. 



TABLE 16 



Information Type 


Description 


TYPE 


Value indicating a type of a corresponding message 


. MBMS Identifier 


Identifier of an MBMS service desired by a corresponding SGSN 



[0106] In Table 16, "corresponding message" refers to the third MBMS Service Notify message. 
[0107] Upon receiving the second MBMS Service Notify message, the RNC 101 transmits a second MBMS Service 
Notify Response message to the SGSN 100 as described above (Step 211 of FIG. 2). Upon receiving the second 
MBMS Service Notify Response message having the formal shown in Table 9, the SGSN 100 performs an operation 
of updating a UE list of the SGSN Service Context illustrated in FIG. 4. 

[0108] When the UE list updating operation is completed, the SGSN 100 transmits an MBMS RAB Assignment Re- 
quest message to RNCs 101 stored in the item 413. The MBMS RAB Assignment Request message has the format 
and information illustrated in Table 10. At this point, the SGSN 100 determines lu transport bearer-related information 
415-1 to 415-N, and performs an lu transport bearer info updating operation on the SGSN Service Context based on 
the determined lu transport bearer- related information. Thereafter, the SGSN 1 00 can transmit the determined lu trans- 
port bearer-related information to the RNCs 101 stored in the item 413 through the MBMS RAB Assignment Request 
message. The lu transport bearer-related information can include SGSN IP address and TEID. The MBMS RAB As- 
signment Request message has the format and information illustrated in Table 10. 

[0109] In addition, the SGSN 1 00 performs an 'SGSN Service Context RAB info updating' operation for determining 
RAB information to be applied to the MBMS service and storing the determined RAB information in an item 414, and 
then delivers the RAB information to the RNCs 101 , using the MBMS RAB Assignment Request message (Step 212 
of FIG. 2). 

[0110] The SGSN 1 00 receives an MBMS RAB Assignment Response message from the RNCs 1 01 in response to 
the MBMS RAB Assignment Request message (Step 21 7 of FIG. 2). The MBMS RAB Assignment Response message 
has the same format and information as those illustrated in Table 13. Upon receiving the MBMS RAB Assignment 
Response message, the SGSN 100 performs an 'SGSN Service Context lu transport bearer info updating' process 
and an 'SGSN Service Context UE list updating' process. After performing these two processes, the SGSN 1 00 trans- 
mits a third MBMS Notify Response message to the MB-SC 110 via the transit network 111 in response to the third 
MBMS Service Notify message (Step 21 8 of FIG. 2). The third MBMS Notify Response message has aformat of [TYPE, 
MBMS Identifier, SGSN Identifier], and includes information shown in Table 17. 



TABLE 17 



Information Type 


Description 


TYPE 


Value indicating a type of a corresponding message 


MBMS Identifier 


Identifier of an MBMS service desired by a corresponding SGSN 


SGSN Identifier 


Identifier of a corresponding SGSN 



3. Signaling Connection Setup between RNC and SGSN 

[0111] A description of an lu signaling connection will be made with reference to FIG. 6. The above-slated second 
MBMS Service Request message, second MBMS Service Response message, second MBMS Service Notify message, 
second MBMS Notify Response message, MBMS RAB Assignment Request message, and MBMS RAB Assignment 
Response message are RANAP messages, and are transmitted from an RNC to an SRNC as upstream data, or trans- 
mitted from an SGSN to an RNC as downstream data through SCCP connection formed in a lower layer. 
[0112] An operation of setting up an SCCP connection and associating the set SCCP connection with a particular 
UE in order to transmit RANAP messages as upstream or downstream data is called "lu signaling connection." In the 
present invention, the lu signaling connection setup is initiated for an individual service by an RNC upon receiving a 
first MBMS Service Request message. 

[0113] In the following description, the present invention provides a method for separately forming lu signaling con- 
nection for transmitting/receiving MBMS-related RANAP messages in order to solve an inefficiency problem caused 
by individually transmitting the same message to all UEs. 
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[n°v 1 p 1 ntL T 6 MUS TT 8 Pr0C6SS ° f Se,,in9 UP an ' U Si9naMng conn ^ion according to an embodiment of the present 

whTh a n £S?2£ °ZT an t R K C r Par6S 10 SSt UP ' U Si9naMn9 COnneCti0n ' The event #2 means an eve f n 
wn.ch an MBMS-related message to be transmuted to a core network (hereinafter referred to as »CN") has arrived 

TZrTT 9 COnneCt '° n f ° r 3 PartiCU ' ar MBMS S6rvice is set u > between an RNC and the CN TypL ,y the eS 

HZ a?R n NcThe e RNC:a s ere ^ f 3 PartiCU ' ar UE B ^ MBMS Se ™ e ^quesl mes age o a 

partjcular RNC the RNC has no s.gnal.ng connect.on foran MBMS service indicated by the first MBMS Service Reouest 

message. At th.s po.nt, the RNC sets up an lu signaling connection forthe MBMS service and then transmit J Second 
MBMS Service Request message to the CN, i.e. an SGSN "ansm.is a second 

mlsSn^hlt rrin9 ^ tJ 3- 6 ' 8Vent #2 ° CCUrS St6p 601 ' an RNC 51 0 forms a " UE Message based on a 
message that caused the event #2. The Initial Service Message refers to a message formed by an RANAMaver 611 

"~ 0f the event #2 > a " d a "eond MBMS Service Request message belongs to the InrKa Service 

ouest T T 'nT 58896 be '° n9in9 10 ,hS lm,ial S6rViCe Message includes «n J the second MBMS Se^e Re 

SjSir b me a s S sa U g r herem ^ ^ lnitia ' Se " Ce ^ - the ~™< MBMS JZZZ 

Ell® 1 iCa " y ' 6Vent #2 ° CCUrS When althou 9 h the RNC has recei ved the first MBMS Service Reauest mes 

m*<Ln T » BMS Wentifier S6arCh USin9 an MBMS identifier incl ^ed in the firs, MBMS ServS Req^es 
message, there is no RNC Service Context corresponding to the MBMS identifier Q 

oniric Afte ":f oani2ina - an occurrence of the event #2, the RNC performs an RNC Service Context initialization 
2JE2i determines an lu signaling connection id to be used to transmit/receive RANAP messages SSd^ 
ReauesTl S r ,Ce - ^VJ' ^ RANAP ^ 611 f ° rmS 3n lnitial Se ™ ce Messa 9 e a * *• second Service 
Tn ScTZl^TrZ th ^LT ined ' U Si9na ' ing COnneCti ° n id ' and delivers tne f °™ ed ^ Service Message to 

foJLJ r^nn SCCP ' ayer 612 ° f the RNC 610 forms an SCCP m ^^3e called CR and transmts the 

formed SCCP message to an SCCP layer 622 of a CN 620 in step 603. transmrts the 



CR = [LR_RNC, Initial UE Message] 



(5) 



fh^L^ 6 '^/ 0 ' determining LR - RNC used for tne CR message and an lu signaling connection id included in 
the Initial Serv.ce Message is to the same as in the conventional method included in 

[01 19] Upon receiving the CR message, the SCCP layer 622 of the CN 620 delivers in step 604 an initial serv™ 
message included in a payload part of the CR message to an RANAP layer 621 and assians I R rw t^ r^d 
ZZZ^lZtlTTr, ^ B ^^ identifier search operation X££SSl^TZZ£l 
there is no SGSN Service Context having the same MBMS identifier as an MBMS identifier included in the r^Lrt 
message the RANAP layer 621 performs an SGSN Service Context initialization process 

[0120] In addition, the RANAP layer 621 of the CN 620 stores an lu signaling connection id included in the initial 

no RAN.Tp SSa9e! tranSmitS an RANAP meSSa9e ' if an * t0 the SCCP layer 622 in step 605. However if thereTs 

no RANAP message to send, step 605 can be omitted. In step 604 the SCCP laver 622 for™ Z ,Zrro 

ca„ed CC, using the determined LR_CN, and transmits the formed SCCP mess age to the RN^IO fn sTe p ST" 



CC = [LR_CN, LR_RNC, RANAP Message] (existing only when step 505 is performed) 



(6) 



L 0 f 1 n 2 nL a AfterCOmpletin ?. the ab ° Ve Pr ° CeSS ' the CN 620 ? erforms an SGSN Service Context lu signaling connection 

^temsSl'to 0 ^? 1 ; of ITskZT ^T™ ^ ' U Si9na ' in9 COnneCti0n '* LR ~ CN and »• ^ ^TZ 
items to 415-N of the SGSN Service Context 410 illustrated in FIG 4 

[0122] The SCCP layer 612 of the RNC 610 stores LR_CN included in the received CC messaqe If a RANAP mes 
sage was induded in the CC message, the SCCP ,ayer 612 delivers the RANAP message to the RANAP teyer eTl fn 

[0123] After completing this process, the RNC 61 0 performs an RNC Service Context lu signaling connection info 
thfpMr T raU °r IS ' RNC 61 ° St0r6S ' U Si9nalin 9 COnnec,io " id ' L R RNC and LR CN in Hem 312 If 
^^6i^»'£S tod ^ F ' G - 3 T '°™«^» transmitting control information for th!T MBMS 
theTrmld ^rP ,? meSS89e ^ LR - RNC and LR - CN stored in the ite ™ 312, and transmits 

us!ng^e LR^RNc"^ of the receiv^ corresponding to a received RANAP message 

Sim^^ 

RNC area, and each of the UEs desires to request a particular MBMS service P 
[0125] Referring to FIG. 8, if each of the UEs transmits a first MBMS Service Request message to the RNC in steps 
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801-1 to 801-N, the RNC receives the first MBMS Service Request messages and determines whether an event #2 
has occurred. If the first MBMS Service Request message received in step 801-1 causes the event #2, the RNC 
performs an RNC Service Context initialization process. As described in conjunction with FIG. 6, the RNC sets up lu 
signaling connection and then transmits in step 802-1 a second MBMS Service Request message to an SGSN. Even 

5 for the first MBMS Service Request messages received in steps 801-2 to 802-N, the RNC determines whether the 
event #2 has occurred. That is, the RNC performs an MBMS identifier search process, using an MBMS identifier 
included in each of the received first MBMS Service Request messages. The first MBMS Service Request messages 
that the UE #2 to UE #N transmitted, do not cause the event #2. Not to cause the event #2 means that lu signaling 
connection-related information is stored in the item 31 2 of the RNC Service Context 310 illustrated in FIG. 3. Therefore, 

10 in steps 802-2 to 802-N s the RNC transmits MBMS Service Update messages in response to the first MBMS Service 
Request messages over lu signaling connection set up in steps 801-1 and 802-1 . 

[0126] A procedure for transmitting the corresponding MBMS service to the UE #1 to UE# N has already been de- 
scribed with reference to FIG. 2, so a description thereof wili be omitted here. 

[0127] The SGSN must notify the RNC, if the corresponding MBMS service is ended while the corresponding MBMS 
15 service is normally being provided to the UE #1 to UE #N. For that purpose, the SGSN delivers a RANAP message of 
an MBMS Service Stop message to all UEs receiving the MBMS service. 

MBMS Service Stop = P~YPE, MBMS Identifier] (7) 

20 

[0128] In step 803, the SGSN transmits the MBMS Service Stop message to the RNC over lu signaling connection 
formed for the MBMS service. That is, the MBMS Service Stop message is transmitted to the RNC over lu signaling 
connections formed in steps 801-1 to 802-1 . The RNC converts the MBMS Service Stop message received from the 
SGSN into an appropriate RRC message, and transmits the converted RRC message to each of the UEs in steps 
25 804-1 to 804-N. For example, a Stop Indication message below can be used as the RRC message. 

Stop Indication = [TYPE, MBMS Identifier] (8) 

30 [0129] Each of the UEs stops the corresponding MBMS service by the Stop Indication message provided from the 
RNC. 

4. Operation 

35 [01 30] FIG. 9 illustrates a signaling procedure for setting up lu signaling connection, transmitting/receiving a RANAP 
message, and updating a Service Context in a mobile communication system according to an embodiment of the 
present invention. The signaling procedure illustrated in FIG. 9 is performed on each of the MBMS services provided 
in a mobile communication system. 

[0131] Referring to FIG. 9, in step 901 , an RNC receives a first MBMS Service Request message for requesting a 
40 corresponding MBMS service from a particular UE. In step 902, the RNC determines whether an event #2 has occurred 

by the first MBMS Service Request message. If it is determined that the event #2 has occurred, the RNC proceeds to 

step 903. However, if it is determined that the event #2 has not occurred, the RNC proceeds to step 915. 

[0132] in step 903, the RNC performs an RNC Service Context initialization process. If the RNC Service Context 

initialization process is completed, the RNC determines in step 904 an lu signaling connection id and LR_RNC, forms 
45 a second MBMS Service Request message, and transmits the second MBMS Service Request message to an SGSN, 

as described in conjunction with FIG. 6. The second MBMS Service Request message can be transmitted to the SGSN 

as a CR message with the determined information. 

[0133] The SGSN receives the second MBMS Service Request message from the RNC in step 905, and performs 
an MBMS identifier search process in step 906. That is, in the MBMS identifier search process, the SGSN analyzes 

50 an MBMS identifier included in the second MBMS Service Request message and determines whether there is any 
SGSN Service Context corresponding to the MBMS identifier. If there is no SGSN Service Context corresponding to 
the MBMS identifier in step 906, the SGSN proceeds to step 907. However if there exists an SGSN Service Context 
corresponding to the MBMS identifier, the SGSN proceeds to step 908. In step 907, the SGSN performs an SGSN 
Service Context initialization process. In step 908, the SGSN performs an SGSN Service Context UE list updating 

55 operation. After completing the SGSN Service Context initialization process or the SGSN Service Context UE list 
updating operation, the SGSN proceeds to step 909. 

[0134] In step 909, the SGSN determines LR_CN as described in conjunction with FIG. 6, and performs an SGSN 
Service Context lu signaling connection info updating operation. In step 910, the SGSN forms a CC message using 
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the determined LR_CN and transmits the CC message to the RNC. 

[0135] In step 91 1 , the RNC receives the CC message transmitted from the SGSN. In step 91 2, the RNC analyzes 
X!i U <? 9na ' in ^ COnnection id ' the LFLRNC, and the LR_CN included in the received CC message, and performs an 

Service Context lu signaling connection info updating operation, using the analyzed information 
[0136] When the signaling procedure of up to step 912 has been performed, lu signaling connection for the MBMS 
service is completely formed between the SGSN and the RNC. 

[0137] Thereafter, if an MBMS-related message is received from the CN (or SGSN) in step 91 3, the RNC proceeds 
to step 914. The MBMS-related message includes an MBMS Service Update message, a second MBMS Notify Re- 
sponse message, and an MBMS RAB Assignment Response message. In step 914, the RNC implements an MBMS 
identifier search process. That is, the RNC analyzes an MBMS identifier included in the MBMS-related message and 
detenmmes whetherthere is any RNC Service Context corresponding to the analyzed MBMS identifier. If it is determined 
that there is an RNC Service Context corresponding to the MBMS identifier in the MBMS identifier search process the 
RNC proceeds to step 91 5. However, it is determined that there is no RNC Service Context corresponding to the MBMS 
identifier in the MBMS identifier search process, the RNC returns to step 903. Absence of an RNC Service Context 
corresponding to the MBMS identifier indicates an occurrence of event #2. 

[0138] In step 915, following step 902 or 914, the RNC forms the MBMS-related message as an SCCP message 
using LR_RNC and LR_CN included in lu signaling connection info of a corresponding RNC Service Context and 
transmits the SCCP message to the SGSN. The SGSN receives the SCCP message from the RNC in step 916 and 
searches the SGSN Service Conlexl based on the LR_CN and LR_RNC included in the SCCP message in step 917 
That is, the SGSN determines whether there is any SGSN Service Context corresponding to the LR_CN and LR RNC 
In step 918 the SGSN selects an SGSN Service Context according to the search result, and performs a related op- 
eration on the selected SGSN Service Context based on the information included in the MBMS-related message For 
example, if the MBMS-related message received in step 916 is an MBMS Service Update message, the SGSN will 
perform an SGSN Service Context UE list updating operation in step 918. 
25 [0139] Steps 901 to 918 will continue until the MBMS service is ended. 

[0140] In addition, steps 913 to 918 are applied even to transmission of a downstream MBMS-related message 
ransmmed from the SGSN to the RNC. That is, if the SGSN receives an MBMS-related message from a transit N/W 
the SGSN first performs an MBMS identifier search operation, thereby recognizing a related SGSN Service Context' 
Thereafter, the SGSN forms the MBMS-related message as an SCCP message according to lu signaling connection 
30 m o of the recognized SGSN Service Context, and transmits the SCCP message to the RNC. The RNC recognizes a 
related RNC Service Context using LR_RNC and LR_CN of the SCCP message, and updates the recognized RNC 
Mo^f !* accordins to inf °™ation on the received MBMS-related message. For example, if the downstream 
MBMS-related message is a second MBMS Service Response message, the RNC will perform an RNC Service Context 
UE list update type #2 operation. 

[ °\ 4 ,ll.o AS described above ' tne P resent invention can simplify a signaling connection procedure required to provide 
an MBMS service in a mobile communication system, thereby efficiently providing the MBMS service. Also the invention 
simplifies a procedure for providing an MBMS service in a mobile communication system, thereby contributing to a 
decrease in a load of the mobile communication system. 

[0142] While the invention has been shown and described with reference to a certain preferred embodiment thereof 
it will be understood by those skilled in the art that various changes in form and details may be made therein without 
departing from the spirit and scope of the invention as defined by the appended claims 



35 



40 



Claims 

45 

1. 



50 
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A method for providing a predetermined MBMS (Multimedia Broadcast/Multicast Service) service to at least two 
cells among a plurality of cells desiring to receive a predetermined MBMS service among a plurality of MBMS 
services from an MB-SC (MBMS Source Center) in a system including a radio network controller (RNC) connected 
to the plurality of the cells, an SGSN (Serving GPRS (General Packet Radio Service) Supporting Node) connected 
to the RNC, and the MB-SC connected to the SGSN, the method comprising the steps of: 

transmitting, from the SGSN to the RNC, an MBMS service message including service identification information 
indicating the predetermined MBMS service; and 

delivering the predetermined MBMS service message to the plurality of the cells acquired from cell information 
corresponding to MBMS service identification information received from the SGSN in an RNC service context 
stored in the RNC, the RNC service context including the MBMS service identification information indicating 
the MBMS services and the cell information indicating a cell list where cells desiring to receive each of the 
MBMS services are registered. 
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2. The method of claim 1 wherein the RNC service context is generated when an MBMS service is first requested, 
and the RNC service context is released when the MBMS service is ended. 

3. The method of claim 2. wherein the RNC service context is updated when the MBMS service is requested by at 
5 least one other UE among the plurality of UEs located in the cells. 

4. A method for providing a predetermined MBMS (Multimedia Broadcast/Multicast Service) service to at least two 
cells among a plurality of cells desiring to receive the predetermined MBMS service among a plurality of MBMS 
services from an MB-SC (MBMS Source Center) in a radio network controller (RNC) connected to the plurality of 

10 the cells, an SGSN (Serving GPRS (General Packet Radio Service) Supporting Node) connected to the RNC, and 

the MB-SC connected to the SGSN, the method comprising the steps of: 

transmitting, from the MB-SC to the SGSN, an MBMS service message including service identification infor- 
mation indicating the predetermined MBMS service; and 
15 delivering the predetermined MBMS service message to a plurality of RNCs acquired from RNC information 

corresponding to M BMS service identification information received from the MB-SC in an SGSN service context 
stored in the SGSN, the SGSN service context including the MBSM service identification information indicating 
the MBMS services and the RNC information indicating an RNC list where RNCs desiring to receive each of 
the MBMS services are registered. 
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5. The method of claim 4, wherein the SGSN service context is generated when an MBMS service is first requested 
by the RNC, and the SGSN service context is released when the MBMS service is ended. 

6. The method of claim 5, wherein the RNC service context is updated when the RNC information is modified. 



7. A method for managing a service context of an individual MBMS (Multimedia Broadcast/Multicast Service) service 
by a radio network controller (RNC) to provide a predetermined MBMS service among a plurality of MBMS services 
from an MB-SC (MBMS Source Center) to plural cells among a plurality of cells in a system including the plurality 
of the cells where a plurality of user equipments (UEs) are located, the RNC connected to the cells, an SGSN 

30 (Serving GPRS (General Packet Radio Service) Supporting Node) connected to the RNC, and the MB-SC con- 

nected to the SGSN, the method comprising the steps of: 

receiving a first service request message for requesting an MBMS service; 

generating a service context corresponding to the MBMS service, and storing service- related information re- 
35 quired to provide the MBMS service to an UE which has requested the MBMS service, in the generated service 

context; 

setting up a signaling connection with the SGSN for the MBMS service, and storing connection information 
for the set signaling connection in the service context; and 

transmitting a second service request message for requesting the MBMS service to the SGSN based on the 
40 connection information. 

8. The method of claim 7, wherein the first service request message includes an identifier of the MBMS, an identifier 
of the UE, and an identifier of a cell to which the UE belongs, and the second service request message includes 
an identifier of the MBMS, an identifier of the UE, an identifier of the RNC, and information on the connection with 

45 the SGSN. 

9. The method of claim 7, further comprising the steps of: 

upon receiving the first service request message, updating the service context based on the service-related 
so information corresponding to the UE; and 

transmitting an MBMS service update message to the SGSN according to the connection information stored 
in the service context. 

10. The method of claim 9, wherein the MBMS service update message includes an identifier of the MBMS service, 
55 an identifier of the UE, and an identifier of the RNC. 

11. The method of claim 9, further comprising the steps of: 
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receiving a service response message from the SGSN in response to one of the second service request 
message and the MBMS service update message, and updating the service context based on an identifier of 
an available UE included in the service response message; and 
transmitting a service response message only to the available UE. 

12. The method of claim 11 , further comprising the steps of: 

upon receiving from the SGSN a service notify message notifying that the particular MBMS service will be 
provided, delivering the received service notify message to at least one available UE stored in the service 
10 context; 

updating the service context by a UE transmitting a response message in response to the service notify mes- 
sage among UEs that received the service notify message; and 

transmitting to the SGSN a service notify response message including an identifier of the UE that transmitted 
the response message. 
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13. The method of claim 12, further comprising the steps of: 

receiving a message for requesting assignment of a radio access bearer from the SGSN in response to the 
service notify response message; 

updating the service context by determining radio access bearer information included in the message and 
additional radio bearer information based on the radio access bearer information; and 
transmitting the additional radio bearer information to the SGSN. 

14. The method of claim 13, further comprising the steps of: 

setting radio resource information for transmitting MBMS data for the MBMS service to a UE corresponding 
to an identifier of a UE stored in the last updated service context; 

updating the service context based on radio resource information set for the UE and a UE for which radio 
resource information was successfully set; and 
reporting the set radio resource information to the SGSN. 

15. A method for managing a service context of an individual MBMS (Multimedia Broadcast/Multicast Service) service 
by an SGSN (Serving GPRS (General Packet Radio Service) Supporting Node) to provide a predetermined MBMS 
service among a plurality of MBMS services from an MB-SC (MBMS Source Center) to at least two cells among 
a plurality of cells in a system including the plurality of the cells where a plurality of user equipments (UEs) are 
located, a radio network controller (RNC) connected to the cells, the SGSN connected to the RNC, and the MB-SC 
connected to the SGSN, the method comprising the steps of: 

setting up a signaling connection with the RNC for an MBMS service when a first service request message 
for requesting the MBMS service is received at the RNC from a UE among the plurality of the UEs- 
receiving a service request message for requesting the MBMS service from the RNC over the set siqnalina 
connection; 

upon receiving the service request message, generating a service context corresponding to the MBMS service 
and storing, in the generated service context, service-related information required to provide the MBMS service 
to the RNC and connection information for the set signaling connection; and 
transmitting a service request message for requesting the MBMS service to the MB-SC. 
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The method of claim 1 5, wherein the service request message received from the RNC includes an identifier of the 
MBMS service, an identifier of the UE, an identifier of the RNC, and information on the connection with the SGSN 
and the service request message transmitted to the MB-SC includes an identifier of the MBMS service an identifier 
of the UE, and an identifier of the SGSN. 

17. The method of claim IS, wherein if an MBMS service update message including an identifier of at least one another 
UE among the plurality of the UEs is received from the RNC over the set signaling connection, the service context 

55 is updated based on the identifier of the UE. 

18. The method of claim 17, further comprising the steps of: 



20 
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determining whether a UE managed by the service context is a subscriber capable of receiving the MBMS 
service, and updating the service contest according to the determination result; and 

upon receiving a response message from the MB-SC, transmitting a service response message with the de- 
termination result to the RNC. 

5 

19. The method of claim 18, further comprising the steps of: 

upon receiving from the MB-SC a service notify message indicating that the particular MBMS service will be 
provided, delivering the service notify message to an RNC managed by the service context; and 
10 receiving a service notify response message from the RNC in response to the service notify message, and 

updating the service context based on an identifier of a UE included in the service notify response message. 

20. The method of claim 19, further comprising the steps of: 

15 determining radio access bearer-related information, and updating the service context based on the deter- 

mined radio access bearer-related information; 

transmitting the determined radio access bearer-related information to the RNC through a radio access bearer 
assignment request message; and 

updaLing the service context base on radio bearer information provided from the RNC in response lo the radio 
20 access bearer assignment request message. 
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